Vitamin A potentiation of carbon tetrachloride hepatotoxicity: enhanced lipid peroxidation without enhanced biotransformation.
To better understand the mechanism by which vitamin A (VA, retinol) potentiates the hepatotoxicity of carbon tetrachloride, its effect on metabolism and covalent binding of CCl4 as well as its effect on lipid peroxidation was determined. 14CCl4 (0.15 ml/kg, 21.4 microCi/mmol) was administered to male SD rats that had been treated with vitamin A (250,000 IU/kg/day for 1 week) or vehicle. Vitamin A pretreatment did not increase the 24-hr biotransformation of 14CCl4 to 14CO2, to exhaled volatile organics, or to metabolites excreted in the urine or feces. Furthermore, there was no dramatic effect of vitamin A pretreatment on the covalent binding of 14CCl4 equivalents to hepatic lipids and proteins at early time points (1/2-4 hr) after administration of 14CCl4. The microsomal concentration of cytochrome P450 was unchanged by vitamin A treatment. There was a dramatic increase (6-8x) in the amount of ethane exhaled in those rats treated with vitamin A and then administered CCl4 compared to that of those administered CCl4 without pretreatment. The enhanced lipid peroxidation as evidenced by the increased exhalation of ethane was not the result of vitamin A-induced decreases in hepatic glutathione or vitamin E. These data indicate that the potentiation of CCl4 hepatotoxicity by vitamin A pretreatment is associated with an enhancement of lipid peroxidation that is independent of changes in CCl4 biotransformation or the hepatic concentration of two important hepatoprotective agents.